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DECLARATION OF TETSUYA KAMIHARA 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 

I, Tetsuya Kamihara, a citizen of Japan, declare and state that: 

1 . I am the named inventor of the U.S. patent application identified above. The 
U.S. patent application identified above is assigned to Nissan Motor Co., Ltd., which is my 
employer. 

2. By at least November 26, 2002, 1 had invented the invention covered by claims 
1 and 3-25 (see Exhibit A). As evidence of this, I present as Exhibit B a copy of a draft patent 
application I prepared and forwarded to the Intellectual Property Department of Nissan Motor 
Co., Ltd., at least as of June 24, 2002, with the expectation that a version of the draft would be 
filed as a patent application in Japan. 






3. 



Exhibit C presents a copy of a printout from a database used by Nissan Motor 



Co., Ltd., reflecting transactions relating to inventions, indicating that the draft I provided to the 
Intellectual Property Department of Nissan Motor Co., Ltd., was approved on June 24, 2002 



2002, the filing date in Japan of the patent application, it is my understanding that the 
Intellectual Property Department of Nissan Motor Co., Ltd., and their outside patent agents, 
worked to revise the draft application and have the draft application filed as a patent application 
in Japan. 



that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 



4. 



Between the time that I prepared the draft patent application and December 03, 



5. 



I declare that all statements made herein of my own knowledge are true, and 



Date 




Tetsuya Kamihara 



EXHIBIT A 



1 . A fiiel cell system comprising: 

a fuel cell for generating power from fuel gas supplied thereto; 
a supply system for supplying fuel gas to the fuel cell; 

a recirculation system for recirculating unused fuel gas from the fuel cell, fuel gas in 
the recirculation system containing nitrogen; 

a purge valve for purging nitrogen contained in the fuel gas in the recirculation 
system; and 

a controller for adjusting a valve opening of the purge valve such that a nitrogen 
concentration of the fuel gas in the recirculation system is controlled to be maintained at a 
target nitrogen concentration, 

wherein the controller is adapted to: 

adjust the valve opening of the purge valve to maintain a flow rate of fuel in a 
fuel gas passing through the purge valve at a threshold set in accordance with operation 
conditions of the fuel cell system and the valve opening of the purge valve, by reducing the 
valve opening of the purge valve if the flow rate of fuel in the fuel gas passing through the 
purge valve is more than the threshold, and increasing the valve opening of the purge valve if 
the flow rate of the fuel gas passing through the purge valve is less than the threshold. 

3. The fuel cell system according to claim 1, wherein the threshold is set larger as the valve 
opening of the purge valve becomes larger. 

4. The fuel cell system according to claim 1 , further comprising: 

a temperature sensor for detecting temperature of the fuel gas passing through the 
purge valve, wherein the threshold is set lower as the temperature of the fuel gas detected by 
the temperature sensor rises. 

5. The fuel cell system according to claim 1, further comprising: 

a pressure sensor for detecting pressure of fuel gas in the supply system, wherein the 
threshold is set lower as the pressure of the fuel gas detected by the pressure sensor drops. 

6. The fuel cell system according to claim 1, wherein the flow rate of fuel in the fuel gas 



passing through the purge valve is obtained from a difference between a supply rate of fuel 
supplied from the supply system and a consumption rate of fuel gas consumed by the fuel 
cell. 

7. The fuel cell system according to claim 6, further comprising: 

an ejector provided in the recirculation system, to which the supply system is 
connected; and 

a pressure sensor for detecting a supply pressure of fuel gas supplied to the ejector, 
wherein the supply rate of fuel supplied from the supply system is calculated based on 
the supply pressure detected by the pressure sensor. 

8. The fuel cell system according to claim 7, further comprising: 

a temperature sensor for detecting a temperature of fuel gas upstream of the ejector, 
wherein the supply rate of fuel is calculated based on the temperature of the fuel gas detected 
by the temperature sensor and the supply pressure thereof detected by the pressure sensor. 

9. The fuel cell system according to claim 6, further comprising: 

a fuel pressure regulator for the fuel gas supplied to the fuel cell; 

a valve opening sensor for detecting a valve opening of the fuel pressure regulator; 

and 

a pressure sensor for detecting pressure of fuel gas upstream of the fuel pressure 
regulator, wherein the supply rate of fuel is calculated based on the valve opening of the fuel 
pressure regulator detected by the valve opening sensor, and the pressure of the fuel gas 
upstream of the fuel pressure regulator detected by the pressure sensor. 

10. The fuel cell system according to claim 9, further comprising: 

a temperature sensor for detecting temperature of the fuel gas upstream of the fuel 
pressure regulator, wherein the supply rate of fuel is calculated based on a valve opening 
degree of the fuel pressure regulator detected by the valve opening sensor, the pressure of the 
fuel gas upstream of the fuel pressure regulator detected by the pressure sensor, and the 
temperature of the fuel gas detected by the temperature sensor. 



1 1 . The fuel cell system according to claim 6, further comprising: 

an ammeter for detecting an output current of the fuel cell, wherein the consumption 
rate of fuel is calculated based on the output current detected by the ammeter. 

12. The fuel cell system according to claim 6, further comprising: 

an ammeter for detecting an output current of the fuel cell; and 

a pressure sensor for detecting pressure of fuel gas upstream or downstream of the fuel 
cell, wherein the controller is provided with a unit for obtaining a variation rate of the 
pressure of the fuel gas detected by the pressure sensor, and wherein the consumption rate of 
fuel is calculated based on the output current detected by the ammeter and the variation rate 
of the pressure of the fuel gas given by the unit of the controller. 

13. A method for controlling a fuel cell system comprising: 

supplying fuel gas to a fuel cell; 

re-circulating unused fuel gas from the fuel cell by a recirculation system, fuel gas in 
the recirculation system containing nitrogen; 

purging nitrogen by a purge valve; and 

using a controller, adjusting a valve opening of the purge valve to maintain a rate of 
flow of fuel in a fuel gas passing through the purge valve at a threshold set in accordance with 
operation conditions of the fuel cell system and the valve opening of the purge valve so as to 
keep a nitrogen concentration of the fuel gas in the recirculation system constant by reducing 
the valve opening of the purge valve if the rate of flow of fuel in the fuel gas passing through 
the purge valve is more than the threshold, and increasing the valve opening of the purge 
valve if the rate of flow of fuel in the fuel gas passing through the purge valve is less than the 
threshold. 

14. A fuel cell system comprising: 

a fuel cell for generating power from fuel gas supplied thereto; 
a supply system for supplying fuel gas to the fuel cell; 



a recirculation system for recirculating unused fuel gas from the fuel cell, fuel gas in 
the recirculation system containing nitrogen; 

a purge valve for purging nitrogen contained in the fuel gas in the recirculation 
system; and 

a controller for adjusting a valve opening of the purge valve such that a nitrogen 
concentration of the fuel gas in the recirculation system is controlled to be maintained at a 
target nitrogen concentration. 

1 5. The fuel cell system according to claim 14, wherein the controller is adapted to: 
reduce the valve opening of the purge valve if the flow rate of fuel in the fuel gas 

passing through the purge valve is more than a threshold set in accordance with operating 
conditions of the fuel cell system and the valve opening of the purge valve, and increase the 
valve opening of the purge valve if the flow rate of the fuel gas passing through the purge 
valve is less than the threshold. 

16. The fuel cell system according to claim 15, wherein the threshold is set larger as the 
valve opening of the purge valve becomes larger. 

17. The fuel cell system according to claim 15, further comprising: 

a temperature sensor for detecting temperature of the fuel gas passing through the 
purge valve, wherein the threshold is set lower as the temperature of the fuel gas detected by 
the temperature sensor rises. 

18. The fuel cell system according to claim 15, further comprising: 

a pressure sensor for detecting pressure of fuel gas in the supply system, wherein the 
threshold is set lower as the pressure of the fuel gas detected by the pressure sensor drops. 

19. The fuel cell system according to claim 14, wherein the flow rate of fuel in the fuel gas 
passing through the purge valve is obtained from a difference between a supply rate of fuel 
supplied from the supply system and a consumption rate of fuel gas consumed by the fuel 
cell. 



20. The fuel cell system according to claim 19, further comprising: 

an ejector provided in the recirculation system, to which the supply system is 
connected; and 

a pressure sensor for detecting a supply pressure of fuel gas supplied to the ejector, 
wherein the supply rate of fuel supplied from the supply system is calculated based on the 
supply pressure detected by the pressure sensor. 

21 . The fuel cell system according to claim 20, further comprising: 

a temperature sensor for detecting a temperature of fuel gas upstream of the ejector, 
wherein the supply rate of fuel is calculated based on the temperature of the fuel gas detected 
by the temperature sensor and the supply pressure thereof detected by the pressure sensor. 

22. The fuel cell system according to claim 19, further comprising: 

a fuel pressure regulator for the fuel gas supplied to the fuel cell; 

a valve opening sensor for detecting a valve opening of the fuel pressure regulator; 

and 

a pressure sensor for detecting pressure of fuel gas upstream of the fuel pressure 
regulator, wherein the supply rate of fuel is calculated based on the valve opening of the fuel 
pressure regulator detected by the valve opening sensor, and the pressure of the fuel gas 
upstream of the fuel pressure regulator detected by the pressure sensor. 

23. The fuel cell system according to claim 22, further comprising: 

a temperature sensor for detecting temperature of the fuel gas upstream of the fuel 
pressure regulator, wherein the supply rate of fuel is calculated based on a valve opening 
degree of the fuel pressure regulator detected by the valve opening sensor, the pressure of the 
fuel gas upstream of the fuel pressure regulator detected by the pressure sensor, and the 
temperature of the fuel gas detected by the temperature sensor. 

24. The fuel cell system according to claim 19, further comprising: 



an ammeter for detecting an output current of the fuel cell, wherein the consumption 
rate of fuel is calculated based on the output current detected by the ammeter. 

25. The fuel cell system according to claim 19, further comprising: 

an ammeter for detecting an output current of the fuel cell; and 

a pressure sensor for detecting pressure of fuel gas upstream or downstream of the fuel 
cell, wherein the controller is provided with a unit for obtaining a variation rate of the 
pressure of the fuel gas detected by the pressure sensor, and wherein the consumption rate of 
fuel is calculated based on the output current detected by the ammeter and the variation rate 
of the pressure of the fuel gas given by the unit of the controller. 
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